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NICKEL HYDROGEN SECONDARY BATTERY 

This nonprovisional application claims priority 
under 35 U.S.C. § 119(a) on Patent Application No. 
5 2002-345997 filed in Japan on November 28, 2002, the 
entire contents of which are hereby incorporated by 
reference . 

BACKGROUND OF THE INVENTION 

10 Field of the Invention 

* % m a n v >r ) v tk m - # n m \z m -r . 

D escription of the Related Art 

-r*t>©©, sfin iiTt (j^ n^fiT l t t s 5 „ z\<Dz.t\z. mum 

^siftfe^iitbT^ 7kMik~v t b \z ffifeo mm %o 
z>jEM&mm-£nT^z> 0 #^110-294109 n& 

25 M^P^^L, If;, #I¥ 1 0 - 2 9 4 1 0 9^SI1 Ca^*^Jp 
£ tltciEm & HHtk b T -5 o 

SUMMARY OF THE INVENTION 

30 -feA°l/-^^^LTS^{C^|^-r^IE@RUC^1l^1lAT^^o huIBIE 
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Ste, Tk&fc—s/ Y, Yb, Er, Ca, Sr, Ba, Nb, 
Ti, W, Mo*ir;TackO&58A^ltfn5^<tfc-O0% 

— «5£ : L n !_ x Mg x (N i i _ y T y ) z 
5 Lntt7>^;<H7C*, Ca, Sr, Sc, Y, Ti, Zr*3<fctfH 
f cfc D&*»j&>S»fcrn5iI>&< t fe 1 o©tc*T* D> TfctV, Nb, 
Ta, Cr, Mo, Mn, Fe, Co, Al, Ga, Zn, Sn, In, 

cu, si, p*3cktfBcfc Quz>mfr*>m&ftz>'pu< ttnoTci 

T&D, x, y, z 0<x<l, O^y^O. 5, 2. 5 

A further scope of applicability of the present 
invention will become apparent from the detailed 
description given hereinafter. However, it should be 
understood that the detailed description and specific 

15 example, while indicating preferred embodiments of the 
invention, are given by way of illustration only, 
since various changes and modifications within the 
spirit and scope of the invention will become apparent 
to those skilled in the art from this detailed 

20 description, 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully 
understood from the detailed description given 
25 hereinbelow and the accompanying drawing which is 
given by way of illustration only, and thus, are not 
limitative of the present invention, and wherein: 

30 
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DETAILED DESCRIPTION 

& m & ff o * €r ( c « « % ^ m ifl i& T L T L * "5 o 

7km®iM&&. ^JAtfRe-Mg-Ni^# (fcfcls . R e (Jf ±i?c 
25 CSofco 

Embodiments of the invention will now be 
described with reference to the accompanying Figures, 
wherein like numerals refer to like elements 
throughout. The terminology used in the description 
30 presented herein is not intended to be interpreted in 
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any limited or restrictive manner, simply because it 
is being utilized in conjunction with a detailed 
description of certain specific embodiments of the 
invention. Furthermore, embodiments of the invention 
5 may include several novel features, no single one of 
which is solely responsible for its desirable 
attributes or which is essential to practicing the 
inventions herein described. 

15 nf^OESl Ottil 2t^, tA°I/-^ 1 8^^tTt0$nT 

Mi6 (iesss^) t^K, *«kr;tii 2 4 (ii^ 

1 0 R^ffi 1 2 £t%\Z. nm^^ 1 4 fo\Z\%7)Vt> U «»?0t*iJR« 
20 $tlTV^. 

1 . M 

30 wr^>x^>> ? t>c-^^;i.^&^ffl-r^ci t^-r^s. 
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;i/^^5/p<^;i/-fe;i/D-x (cmo , ittn^'Jrh77j^D 

5 X^-l/> (PTFE) Sr^tf £ £ .h^-r^^o 

15 zzr\ m.&n^\z&ttz>%imm<Dnn)),vfc&®t.\sT\%. mx\t. 
=m.it~nn)vv (co 2 o 3 ) , nn)vv&m (Co) , — mtn;^)i 

h (CoO) , *ift3/Uh(Co (OH) 2 § £ <h#*T# 

L-T, *'&fi[ J ?©r3/t;w Mb n h ©¥^flfi3£a* 2 . o 
£jg;LTV>3ii5#n A*;P Mb 5 Z b < , SSfcfci, N 

25 a, K, L i ^(DT;^ U % > &<£tSftfcn /VV b<k€iW}~V&Z> Z 

30 &&m\ztzz> 0 zn\z£ 9&mm&^tsw.i L ±tt;z: VT(Dmw®&m& 
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MAtC&^T, IEM^^J{C^^n^^»P^J«, Y, Yb, Er, C 
a, Sr, Ba, Nb, Ti, W, Mo*«ktfT a«kO&-5i*^Itf 

UTtt, mX\t. Y 2 0 3 , Nb 2 O s , Yb 2 0 3 , Er 2 0 3 , 
10 C a ( O H ) 2 , S r O , B a ( O H ) 2 , Ti0 2 , W0 2> W0 3 , Mo 
0 2 , Mo0 3 , Ta 2 O s f Silf5^t^Tt§. 
^ne.c^Kl IElIfc::fcttSBfc*iS*JEE&;*:€r< b, feoT, M 

it £ 1 I > "5 f£ m %) ^ w ? & o 

^-^ff UTki&i&^Tit BHt3ij£ lt#j 

ffi&7KBMfc~y ^;W~:m*S:^y ^;P©¥^faf&«, ssjuTs&iEJfiai 

£?£L<te2. 0 5 - 2. 3 0E L< te, 2. 10-2. 

3 0 4ffitf)|6BT'&£o 

&£>#>Ca£>7K®Nfc:^y ^r;P^^^®Sr3A*;P Mfc^feTttSUfc© 

30 y;w^7 V7k®m£mfcm<D&wTT*tiummmvT%L?\*i&<D7i<Lm<t 
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%.mmmm-rz> z. t\z& k> , 7)vts 'j^^ty^tt^a/u 
10 &mm\zm&<t'tz>o 

20 t\Z£K)£C^ &Xm<D$£$i\Z < k'oX%£M i &l L &mtl 0 
2. ft® 

mm<DMfiZimm\zmi%(D<b<D&tizm~rz>£.£tf-z?gz> 0 

30 «}l!lAt*^Ttt, £ffi/B^#J©;Jc£!ftM£&fci:Mg7c££^rUT 
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— y f)l7km~ "Amm&ltm.RTfMt.n&mT*. Mtl&R e -M g - N 
l:^iti§ £ 5 lefts. 

© iE m ^ (d m £ -h ^ ic #p m -c # & v > c 

m*<DMg 2+ &mm\z&nvT%, mr^ug 2+ -i ^-y^T^m^m^ 

25 )l(D£j&&Wffl^&fztb\Z>&^-t' ftti:M g 2 + -< ~* > £ IE@ L m 

nz> zttf-c^&o i£rz7kmmi&&&frt>®ffi-?z>Mg 2+ -( *>(Dm 
ttmmirfozfcsb, u g7tm&mf&n<D^mm<Dmfft\zm\ti~t z> 

s LTiEm<Dmw.ffiffiizffiiii-gi±z> d tizuz>(DT*. ±tzr vmm 

30 *&^M g 2 + £Ss;tJn-r<5ll-g-<h|p) DJfcgjjHei&S <=>ns 0 
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^tnRe-Mg-Ni^tbt. — J&5£ : 
Ln,- x Mg x (N i ^T,) , - (1) 
(Tcfcls. Lntt7>^y^H5ci, Ca, Sr, Sc, Y, T 

5 i, Zr*«ktfHf«kt)!5:5»)J^ltftl5^<ifel'3©7cilT* 
T V , N b , T a , C r , Mo, M n , F e , Co, A 1 , Ga, 
Zn, Sn, In, Cu, Si, P &£Z$B «fc D fc&mfr t>MUn%>'P 
&< 1 *> 1 0©7C3R7?» 0 . x, y, z (if tlf n, 0<x<l, 0^ 
y^O. 5, 2. 5^z^4. 5 <h lTM$ tt-S&fitT* S) 

HE*?, ±sEL/!: — f&5£ (1) x, y, z ©$cfi$Sffl<DRI 

Re-Mg-Ni^**IAt^5»tt, Tftfr^, tiSTI:^^ 

temmjitfte < & k> t €xmm v t^m l & < u & <b ~c$> v , 

fit, — J$iC (1) T^^n^TK^^lc'&^lC^ViT, ~v*r)Vfr 

30 
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mmm 1 

1 . mmco^m 

illfN i t^bT, Zn^31i%, C oifi 1 MMX <Dltm £t£ 

H£ 1 3~ 1 4 (C^Jtb, ^^ig&^fcll&^tt^TKHSft-y 

f StffHi^tfc. fit, dOTKBS^b-y 1 OfgaoM* 

io tcx 3 niifcj^ufe©^, s^tk> nmv. Tkmt-ytDisifiLTcDmm&m 

^K, Z.(DB^t, 5«l%ffi^IO£i^^hiJr)A (Y z O 
3 ) 4Oli%|g^l0HPC (kFD + y^DEJVt^D- 

X) (#flfc*£ : 7K4 0ft*g&, @7£#6 0Jt*g&) tKBHI: 

15 -yt-jimmt y 2 o 3 mm£&t%-\zftffi.?z>&om&i>T. mmmm 

SX7'J-^#feo £(7)?g#>3tX^ U-£Sg?S-!y 

2. filOf^l 

20 Ii%T75%©La, 1 5%©Nd, ^itfl 0%OP r 

tt^Mm (3. «/ ->zl ^ , Mg, Ni, Co. 3$&Z$A 1 te^Efr 

JtT 0.7 : 0.3 : 3.1 : o.i : 0.2 ©ifl'&T^Wr 5zK*®lE'&&e>-l' 

r;i/rf >#ffl^,4«i? i o o or, i o B#^c7)ift5as^tf — m^, : M 

25 m 0 . 7 Mg 0 . 3 Ni 3 . 1 Co 0 . I Al 0 . 2 T^t5^n^ffi^^WT?>7i<^ 

z.(D7kmw.m^&&. cu-k am&xmw.£-?z>xmm$rmz& k> 
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^m^mm^fem ^xm.m^^m^^fTU^t^^, mmmft 50% 

*:<D'&, Z.(D£i&mM 1 0 0 SIg|iWtLT^'J7^ U JVWt?- b U ^7 
5 AO. 4S1^ *^ + y^^t^D-XO. 1 MMM. fccfctf, 
#'Jrh77MDl5 : l/>M» : tK 4 Oft*SB, ©tBt>6 

0 MUrB) 2. 5K»gB£iD;lT^MbT||*I?g^SfX^ U-&»&. 
^0ftiffil3®X7 U — mmiZN i a6o#£J£bfcJp£6 0 um 

(df eWirt>?->>7 )vmwL<Dmm\z#smz. ^MKi&ttsj? 

3. ->y^r;w7K^— ^m^omiLT 

mm%(D7kmt* u^A*»«t*axbT, 1 2 0 omAh© 

A A if X © - y ; P tK * p # « ?fe & ft m b „ 

mmm 2-11 

20 Mf£§gcDE§Uc, Y 2 0 3 mm\ZiXx.T, Nb 2 0 5 , Yb 2 0 3 , Er 2 
0 3 , Ca(OH) 2 , SrO, Ba(OH) 2 , TiO z> W0 3 , Mo0 3 

M\Z IT, ^ffr^S 1 2 0 0mA h (DA AIM X<D — y tDVfrm ZZ AM 
25 ^fl^bfc 
^l»J 1 2 

tfOf»*^fflt^;^ttiM 1 tlf^KbT, 1 2 0 0m 

30 Ah©AA^ X(D~ yt-jvfrmzzxnm&ftmisit. 
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d ^fc&HT, ^Jfo^cD^/K^^cD p H £ 9 - l Olz&mh. 9t\zffi 

fcvrzmmvt<D7kM4k-ytr)imT<Dmw\z7kM.itn/t)i> h&mitizit 

HiE^J i 3 

til 2 0 0 mA h © A Alf -f X©" 7 ^il/7KI-Mi$ life. 

°?t£t>*. mmmi 2 (Dm^tmmiziyxm^^^^u^mm^n 
temz, z\<dbm\zmlt. urn 1 0 0 ^(Dmmmm^y-^mm. 2 5 m 

hT^«$nfc^^^i^^6^s^*^MitL^o fit, ci©^ 

20 HM#I 1 4 

&£m«HJS0»l 1 3 hmmiZVX. Mil 2 0 0mAh©AA^ 

25 -r hm^j 1 3 <Dm£>tmm\z it, tkk^— -/y^^^©^ 

□ A>h©tii-etbti/cl^if©^*^#fcii:> 

6 0 ■ctc«ut$nfc*s 3 2 sa%©7K^'fb^- h u ^ A^mm^iz 

SAUL fit, £<DzK^b^ MJ ^ A *i&^£if#L&at Z\ 



13 

lit, m^m^tn^jv b%L^<Dmm&. *sa»jt*a$nsttt> 

©ffif&Srf&im-r-s £ ^HM^J-rti, *m.ik~y >r )vm.^-\z 

^Stl5- y ^rJKEo^, 20 %<D~ y^;WCcfe^Tffi$C7&*2tifi^£> 3 

mmm 1 5 

Kikmik—v^)V\Z&W&~y^)V<D^i%m ! $k%: 2 . 4 B t VfcSlftiZ 
15 ^Jfi#l 1 4 «h IWUSIfC IT, Mil 2OOmAh0AAt^X0-7 

^ ;p tK lit - # « M £ f£ §3 L o 

ft^f^^CO^tC — : Mm 1 . 0 Ni 4 . 1 Co 0 . 3 Mn 0 . 4 Al 0 . 2 T^:b2 

20 V^cW^^IJg^I 1 (Dm^tmUiZ LI, MlUOOmAhOA 

a it x - y y ; p tk & — # n m & ft m u fc . 

Jtt£#tJ2 

H^MCD^fC — IKiS : Mm 1 . 0 Ni 4 . 0 Co 0 . 6 Mn 0 . 1 Al 0 . 3 T^:b3 

25 ^fc&^m^JSfll 2 ©i^tNiC IT, Mil 2 0 0raAh(DA 
Jtt£0»J3 

iE®ftm<Dmz, y 2 o 3 m3z&mtohufr'Drzz\t&.fttenmM 1 © 

<hfp!^^ LT, ^1*^*1 2 0 0 mA h ©AAl^-f X<D~ y >r 

30 m-xmm&ftmvfz 0 
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Jttfcfcl 4 , 5 

mmftm<D&\z. m i iz^vrc^o \z7kmmm&&iz x ©i^ 

2£<fc£l±fc;i£J^fcm«J 1 tmmiZlsT. tefommi 2 0 OmAh 
CD A Ait X0- ^ er;W7K^z:^«m^f^^bfco 

# e> n ^ ^ t (D mmm r z$ it mm <d - y * ;utr m - &mm \z o ^ x , 

(1) 

1 2 omAoist 1 6 mmftnv, 1 2 0 0 mA<Dmm^m±m& 
0. 5 v &-?i&m-rz>nm^mmfe*um 2 5 tcotfiTi, 

(2) ^^miai^ 

*U^6 0 rcD^H^TT, 1 2 0mA<DmSttT2 jlf^ttLT/^ 1 
2 0 0mA©iiTH±lflE0. 5 V £T3&*T£tt?&^»$iJ^ & , $J 
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s 

I 

(1) Y, Yb, Er, Ca, Sr, Ba, Nb, Ti, W, Mo43«ktfTa 

( 3 ) &tc, mmm 1,12,13,14^0, ffiTTc^ico^Tfi, y 
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(US) What Is claimed Is: 

i. -y^jwrn^Ammt, 

5 B&iBIEffifciu 

Y, Yb, Er, Ca, Sr, Ba, Nb, Ti, W, Mo*3<fcOTa <fctm 

10 : 

Ln,. x Mg x (N i !_ y T y ) , 
CfciEU 5£4>, Lntt7>^y-f Ftc^, Ca, Sr, Sc, Y, Ti, Zr 
43<fctfH f &K)t&Z>mfrt>mi*nZ>'pt&< £fc l^<Z>7nfSiT&D, TttV, Nb, 
Ta, Cr, Mo, Mn, Fe, Co, Al, Ga, Zn, Sn, In, Cu, 
15 Si, P&£ZtB£V)t£Z>Mfrt>m&tlZ>'J>fc< l-ZHDTtm-V&r). x, y, 
zfct^-n^tl, 0<x<l, O^y^O. 5, 2. 5^z^4. 5iUTM$ 

n-5-^^r;i/5c^©¥*fe|««. 2. 10»b2. 3 Offi^TcD^H^lcfe^o 
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8. <D-y5-)\,7km~AmMT&^T, MmjEm\$. y 2 o 3) n 

b 2 O s , Yb 2 0 3> Er 2 0 3 , Ca(OH) 2 , SrO, Ba(OH) 2 , T i 0 2 , 
W0 2 , W0 3 , Mo0 2 , M o O 3 i5J:^T a 2 O 5 J: 0 ^I^tlS^j: 

10. ^ 1/-A 9© - ^^iuMtlrSoT, MfETkliPj^-^teL a , 
Nd, Pr, C oWA 1 *^tf. 
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ABSTRACT OF THE DISCLOSURE 

■feA°i/-^^LTs^^iR)-r^iE^ (10) RzsMm (12) *mx-z>o m 

5 IBIEU (10) te, Tkmit-ytrJlt. Y, Yb, Er, Ca, Sr, Ba, N 
b, Ti, W, Mo&ckOTa kQUZMfrZm&n&'PteK th—D(D^tmt 

&^-?z>o mtmrn (12) «tk^p^^^wu, huibtk^^ 

-K:Ln,. x Mg s (Ni,. y T y ) , (fctffU Lnf^^ 
/-f Ftc^, Ca, Sr, Sc, Y, Ti, Z r *3<ktfH f <fcDfc5ifr&>£afcf 
10 n%>'pl2.< t% l-D<D7tm-V$>r). TfctV, Nb, Ta, Cr, Mo, Mn, F 
e, Co, Al, Ga, Zn, Sn, In, Cu, Si, P*5«fctf B«fc9fc5t* 

frzm&n&'pte<£^i^(DKm~T:$>K). x, y , zutn^n, o<x<i, 

O^y^O. 5, 2. 5^z^4. 5 £ LT&JtSns&fiT&S) T*£n<5 



